Physicians play a key role in combating tobacco use. This study aims to evaluate the knowledge, attitude, and behaviors toward smoking cessation and vaping cessation interventions among physicians in Poland; to identify factors shaping physicians' behaviors toward smoking and vaping cessation interventions; and to assess differences in the tobacco cessation interventions recommended for cigarette smokers and users of electronic cigarettes (e-cigarettes). A questionnairebased survey was conducted in 2018 among physicians attending mandatory public health training courses delivered at the School of Public Health, Centre of Postgraduate Medical Education, Warsaw, Poland. The questionnaire included 25 questions related to tobacco product use and smoking cessation interventions. Data were obtained from 423 physicians (64.3% female; mean age 32.0 ± 5.8 years) with response rate of 84.6%. Current cigarette smoking was declared by 7.8% of participants; 1.9% of participants were e-cigarette users and 1.9% used heated tobacco. Smoking cessation interventions were offered more often to patients who smoked cigarettes than those who used e-cigarettes (p < 0.001). Physicians' behaviors toward smoking cessation and vaping cessation interventions were associated with (p < 0.05) physicians' smoking status and self-declared knowledge about smoking cessation methods. Among physicians in Poland, discussion of smoking cessation was not common behavior and limited mainly to identification of smoking status.
Introduction
Tobacco use is a leading cause of preventable death [1, 2] . To fight the global tobacco epidemic, a number of tobacco control initiatives were taken at local and international levels [3] [4] [5] [6] . Successful tobacco control policy includes tobacco taxation; bans on smoking in public places and elimination of environmental tobacco smoke; restrictions on tobacco advertising, promotion, and sponsorship; effective packaging and labeling laws; and warnings about the dangers of tobacco use [6] [7] [8] . Education and public awareness about the effects of tobacco consumption, as well as nationwide smoking cessation interventions, are crucial to reduce the demand for tobacco [9] .
Physicians play a key role in combating tobacco use and reducing the prevalence of tobacco-related diseases [10] [11] [12] . Even though a relatively small degree of efficacy (between 1 and 3% [10] ) is achieved from brief advice-based interventions from physicians, the cumulative effect is measurably evident across populations. Routinely offering smoking cessation interventions to large numbers of physicians may substantially reduce smoking rates [10, 12, 13] . In many countries, national guidelines for smoking cessation were developed to prepare physicians to systematically identify their smoking patients and offer them smoking cessation advice [14] [15] [16] [17] [18] . Smokers are most often identified and advised in a primary care setting [19] . A review of the national guidelines for smoking cessation from 22 countries revealed almost universal agreement regarding the need to identify smokers and offer some form of advice to quit as well as to offer behavioral and pharmacological support to quit [15] . In Poland, smoking cessation guidelines recommend healthcare professionals (especially general practitioners) systematically identify smokers and provide a minimal intervention based on the "Five As" (Ask, Advise, Assess, Assist, Arrange) [16, 17] . All medical students in Poland are trained to deliver smoking cessation intervention (Five As) as a part of medical training [16] . Moreover, there is a free-of-charge postgraduate training course addressed to all physicians, who want to offer professional smoking cessation counseling (pharmacotherapy and behavioral interventions for smoking cessation) in their medical practice [20] . Between 2016 and 2020 the training program will cover 2500 healthcare professionals including doctors and nurses [21] .
Patients' growing interest in electronic cigarettes (e-cigarettes) and heated tobacco has led some medical organizations to prepare position statements and update their guidelines to include information regarding e-cigarettes (vaping cessation guidelines) and novel tobacco products [18, [22] [23] [24] . The national smoking cessation guidelines do not include e-cigarettes and minimal intervention "Five As" does not apply to e-cigarette users. However, according to Polish law, e-cigarettes are considered equivalent to conventional tobacco cigarettes [25] . Moreover, a recent study showed that most of physicians in Poland perceive e-cigarettes as harmful (96%) and addictive (97%) [26] , which may suggest a similar physicians' behaviors toward cigarette or e-cigarette use by the patients.
Data on smoking cessation and vaping cessation interventions provided by physicians in Central and Eastern Europe are very limited [27] . Moreover, there is a lack of study assessing the smoking cessation and vaping cessation practices provided by physicians in Poland. However, studies performed among physicians from Europe and the United States (US) showed that physicians there do not routinely provide smoking cessation intervention to their patients [28] [29] [30] .
Physicians' engagement in smoking cessation interventions is influenced by personal skill and knowledge about smoking cessation methods and organizational factors such as time required to brief patients on smoking cessation interventions [30, 31] . Some studies suggest that physicians' smoking status can influence attitudes toward smoking cessation interventions offered to patients [27, [32] [33] [34] . However, most consider only tobacco use (without the potential impact of other nicotine-containing products such as e-cigarettes) as a potential factor shaping physicians' attitudes toward smoking cessation intervention [27, 32] . Moreover, there are only limited studies exploring how physicians approach smoking cessation interventions for patients who use e-cigarettes [35, 36] . Therefore, the objectives of this study were to (1) evaluate the knowledge, attitude, and behaviors toward smoking cessation and vaping cessation interventions among physicians in Poland; (2) identify factors shaping physicians' attitudes toward smoking cessation and vaping cessation interventions; and (3) assess differences in tobacco cessation interventions for cigarette smokers and e-cigarette users in daily medical practice.
Materials and Methods

Participants
A questionnaire-based survey was conducted between September and December 2018. Within Poland, each of 25,000 physicians undergoing specialty certification must attend a public-health training course within five to six years of beginning their specialist training. We approached physicians attending the autumn 2018 training courses (a total of eight different courses). All 500 physicians attending these public health training courses delivered at the School of Public Health, Centre of Postgraduate Medical Education, Warsaw, Poland, during this period were eligible to take the survey. The participants represented different regions and healthcare institutions from across Poland.
Study Questionnaire
The research tool was an original questionnaire developed for the purpose of this study. In preparation of the questionnaire, we analyzed the previously published studies on the smoking cessation practices among healthcare professionals [27, 37, 38] . The questionnaire included 25 questions related to tobacco-product use and smoking cessation interventions in daily medical practice. Questions also addressed background information including age, sex, medical education level, specialty, years of professional experience, and medical practice characteristics (practice type and location). Depending on the medical education level, participants were assigned to either the residents or specialists group. A self-declared field of medical practice was used to assign subjects to surgical or nonsurgical specialties. Based on declared place of primary practice, participants were assigned to a hospital or an ambulatory practitioners group.
E-cigarette or heated tobacco product awareness was defined according to answers of the following questions: "Are you aware of electronic cigarettes (e-cigarettes)?" and "Are you aware of heated tobacco products?" ("Yes"/"No").
Questions to determine if a physician had ever used cigarette, e-cigarette, or heated tobacco products included "Have you ever smoked/tried a combustible cigarette?", "Have you ever used/tried an e-cigarette?" and "Have you ever used/tried heated tobacco products?" Current smoking status was based on the questions: "Do you currently smoke combustible cigarettes?", "Do you currently use e-cigarettes?" and "Do you currently use heated tobacco products?", each with two possible answers ("Yes" and "No").
Contact with smoking patients was defined by answers to the following question: "Do you have contact with a patient who smokes or uses e-cigarettes in a daily medical practice?" ("Yes"/"No").
Moreover, questions regarding smoking cessation interventions were addressed. Self-reported knowledge about smoking cessation methods was based on the question, "How do you assess your state of knowledge on anti-smoking counseling and methods of smoking cessation?", with five possible answers: "very good", "rather good", "moderate", "rather bad", and "very bad". For the purpose of regression analyses, three categories were developed (very good or rather good vs. moderate vs. rather bad or very bad.
To evaluate the treatment of a smoking or vaping patient in physicians' daily medical practice, a 4-point response scale was formulated to evaluate extent of patients' cigarette smoking as well as e-cigarette use. These points included (1) taking a smoking history, (2) documentation of smoking status in the health records, (3) minimal intervention on smoking cessation, and (4) referring to anti-smoking counseling. All four statements measured a range of activity on the 4-point response scale: 1 = "yes, every case", 2 = "yes, in more than half of the cases", 3 = "yes, in fewer than half of the cases", and 4 = "no, never". In the regression analyses two first responses were considered as positive whereas 3 and 4 as negative one.
Originally, the questionnaire was developed in Polish. Repeatability of the prepared questionnaire was assessed. A group of 14 physicians completed the questionnaire twice, five days apart. Questionnaires and the form of distribution in both samples were identical. Depending on the question, the kappa coefficient for the critical questions ranged from 0.88 to 0.96.
Participation in the study was voluntary and anonymous. Informed verbal consent was obtained from all individual participants. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. According to the current guidelines of Ethical Review Board at the Centre of Postgraduate Medical Education, Warsaw, Poland, an anonymous, questionnaire-based cross-sectional study does not require separate consent.
Statistical Analysis
The data were analyzed with Statistica 12 Software (TIBCO Software Inc., Palo Alto, CA, USA) and SPSS version 25 (IBM, Armonk, NY, USA). Normality of distribution of continuous variables was assessed by the Shapiro-Wilk test. The distribution of categorical variables was shown by frequencies and proportions (with 95% confidence interval-95%CI). A chi-square test was used to compare categorical variables. Statistical inference was based on the criterion p < 0.05.
The logistic regression analyses were applied to identify the predictors of physicians' behaviors toward cigarette or e-cigarette use by the patients. Separate analyses, for each physicians' behavior toward cigarette smoking and each behavior toward e-cigarette use by the patients, were performed. Each behavior, including (1) smoking status identification, (2) smoking status documentation, (3) minimal intervention, and (4) referral to smoking cessation clinics, was considered separately as dependent variable in the model. The socio-demographic characteristics (gender, age), smoking/ e-cigarette use/heated tobacco use status, self-reported knowledge of smoking cessation counseling, and characteristics related to medical practice (medical education level, specialty, years of professional experience, medical type, and location) were considered as independent variables. In univariate logistic regression analyses all variables were considered separately. Multivariate logistic regression analyses included all of the variables significantly associated with the physicians' behaviors toward cigarette or e-cigarette use by the patients in any of the univariate models (p < 0.05).
Results
Completed questionnaires were obtained from 423 physicians (64.3% female; mean age 32.0 ± 5.8 years), with a response rate of 84.6%. There were no age differences between males and females (p > 0.05). The vast majority of participants were physicians in training (85.3%) and 72.5% of all were trained in nonsurgical specialties. Hospital as a place of primary employment was declared by 88.4% of participants (Table 1 ). More than half of the physicians (53%) practiced in cities with 500,000 residents or more (Table 1 ). 
Physicians' Smoking Status
The predominant group of participants (71.2%) had ever smoked a combustible cigarette; the highest prevalence of ever cigarette use observed among males (78.8%) and physicians in training (73.7%). Females and specialists reported less ever use (66.9%; p = 0.01, and 56.5%; p = 0.006, respectively). Current cigarette smoking was declared by 7.8% of participants, with no statistically significant (p > 0.05) differences depending on sex, medical education level, and specialty ( Table 2) .
Almost all of the physicians were aware of e-cigarettes (99.8%) and 42.6% declared to become aware of heated tobacco products. Men were more (p < 0.001) aware of heated tobacco than women as well as physicians trained in surgical specialties than nonsurgical specialists (p = 0.01). Among respondents, 22.2% had ever tried an e-cigarette (even one puff) and 1.9% were current e-cigarette users ( Table 2 ). The proportion of physicians who had ever used e-cigarettes significantly differed (p < 0.05) depending on sex, medical education level, and specialty. Ever heated-tobacco use was declared by 8.5% of respondents, wherein males more often than females tried heated tobacco (13.3% vs. 5.9%; p = 0.01). Smoking status did not differ (p > 0.05) between physicians primarily employed in hospital or ambulatory and practice location. The prevalence of cigarette, e-cigarette, and heated tobacco use is presented in Table 2 .
Smoking Cessation Knowledge
More than half of respondents (53.9%) declared a moderate level of knowledge about smoking cessation interventions, slightly more than one quarter (25.3%) defined their knowledge of smoking cessation as "somewhat strong" and 5.3% of physicians declared strong knowledge of smoking cessation interventions. A little smoking cessation knowledge was declared by 14.2% of participants, whereas lack of smoking cessation knowledge was declared by 1.2% of physicians. The majority of the physicians (78.0%) declared that they have contact with a smoking patient in a daily medical practice. Among the 93 physicians who declared that they do not have contact with smoking patients, 50 were pediatricians, 13 were trained in general surgery or orthopedics, eight were radiologists, and 22 represented 11 additional specialties.
Physicians' Behaviors toward Cigarette or E-Cigarette Use by the Patients
There were statistically significant differences (p < 0.05) in tobacco cessation interventions for cigarette smokers and e-cigarette users ( Table 3 ). Tobacco cessation interventions were more often offered to patients who smoked cigarettes than to those who used e-cigarettes (Table 3) . The results of univariate and multivariate logistic regression analyses to identify the variables influencing physicians' behaviors toward cigarette or e-cigarette use by the patients are presented in Tables 4 and 5 . In the multivariate model, physicians who declared a higher level of knowledge of smoking cessation interventions (very good or rather good) had a higher chance of identifying patients' smoking and e-cigarette use status (OR = 9.8; p < 0.001; OR = 2.4; p <0.05, respectively), noting smoking and e-cigarette use status in the medical documentation (OR = 6.6; p < 0.01; OR = 2.4; p < 0.05, respectively), performing minimal intervention on smoking cessation (OR = 3.3; p < 0.01; OR = 2.7; p < 0.05, respectively), and referring smokers or e-cigarette users to smoking cessation clinics (OR = 4.4; p < 0.05; OR = 8.0; p <0.05, respectively) compared with the physicians who described that knowledge as rather or very bad (Tables 4 and 5) . Similar associations were observed for moderate level of knowledge and identification and notification of patients' smoking status (OR = 3.2; p < 0.01; OR = 3.1; p < 0.05, respectively). Physicians who declared hospital as place of primary employment, compared to those in ambulatory care, were more likely (OR = 3.6; p < 0.01) to ask patients about smoking cigarettes when routinely collecting anamnesis (Table 4 ). Physicians with more years of professional experience were more likely to ask a patient about e-cigarette use (OR = 1.1; p < 0.05) ( Table 5 ). Females (OR = 2.7; p < 0.05) as well as those who had ever (OR = 9.5; p < 0.05) and never tried e-cigarettes (OR = 12.2; p < 0.05) were more likely to write down in the medical documentation the patients' cigarette smoking status comparing to males and current e-cigarette users ( Table 4 ). Physicians trained in a nonsurgical specialty used minimal intervention on smoking cessation more often with patients who smoke cigarettes (OR = 2.7; p < 0.001) or use e-cigarette (OR = 1.9; p < 0.05), compared to those trained in surgical specialties (Tables 4 and 5 ). Specialists more often (OR = 2.5; p < 0.05) referred e-cigarette users to smoking cessation clinics than physicians in training ( Table 5 ). Physicians who had never tried cigarettes more often referred smokers or e-cigarette users to smoking cessation clinics, compared to physicians who had tried at least one cigarette (OR = 2.3; p < 0.05; OR = 3.1; p < 0.01, respectively) ( Tables 4 and 5 ). * p < 0.05; ** p < 0.01; *** p < 0.001; # combined categories were created taking into account small number of participants with positive responses. 
Discussion
To the authors' best knowledge, this is the first study correlating the knowledge, attitudes, and behaviors toward smoking cessation and vaping cessation interventions among physicians in Poland. The current study indicates that physicians in Poland declare a moderate level of knowledge about smoking cessation interventions. Self-declared level of knowledge about smoking cessation intervention shaped physicians' behaviors toward cigarette and e-cigarette use by the patients. Also, physicians' own smoking status determined smoking cessation intervention offered to patient who smoke or use e-cigarette. Our study revealed that physicians in Poland do not routinely provide smoking cessation intervention to their patients and most smoking cessation behaviors are limited to identification of the smokers. Never-smokers more often used minimal intervention on smoking cessation compared to those who had ever tried cigarettes or e-cigarettes. Despite the fact that, in Poland, e-cigarettes are classified as tobacco-related products [25] , we observed significant differences between smoking cessation interventions for cigarette smokers and e-cigarette users. Smoking cessation activities were focused mostly on cigarette smoking and the dominant group of doctors does not ask patients about e-cigarettes.
An analysis of tobacco use and smoking cessation practices (between 1987 and 2010) among physicians in developing countries shows that smoking prevalence was highest in Central and Eastern Europe (37%) and lowest in Asia (17.5%) [27] . However, in some European Union (EU) countries, the prevalence of tobacco use among physicians is equal to or even higher than its prevalence in the general population (28% in Italy; 34% in France; 40% in Greece) [39] [40] [41] . The high smoking prevalence among physicians might be explained by occupational stress, which is considered a key factor to addiction [42] . Moreover, this suggests an urgent need to develop smoking cessation promotion program at workplace of physicians [42, 43] . In our study, the prevalence of tobacco use among physicians was 7.8%, which is lower than the prevalence of tobacco use in the general population of Poland (24%) [44] . The prevalence of tobacco use among physicians in our study is comparable to the 2014 studies of physicians in Estonia (6.7%) [45] and Spain (8.7%) [46] . Currently, there is a lack of epidemiological data on the prevalence of e-cigarette and heated tobacco use among physicians in the EU. In our study, 2% of physicians declared use of e-cigarette and an additional 2% reported current heated tobacco use, doubling prevalence in the general population (1%) [44] , but lower than reported by medical students (2.9%) in Poland [47] .
The current study indicates that physicians' smoking status has a significant impact on smoking cessation interventions and influenced introduction of these interventions by the physicians. Similar results were observed in literature review by Abdullah et al. [27] on smoking cessation practices among physicians in developing countries. In the study by Abdullah et al., nonsmoker physicians more often questioned their patients about tobacco use than doctors who do smoke cigarettes [27] .
Tobacco use increases the risk of multiple diseases, including coronary heart disease, chronic obstructive pulmonary disease, and cancers [1] . Due to the health burden of tobacco use, tobacco-related diseases concern the majority of medical specialties. In our study, 22% of physicians declared that they do not have contact with smoking patients in daily medical practice. Most of the physicians who neglected to mention smoking with their patients were pediatricians, which may suggest that they do not pay attention to smoking issues due to the age range of their patients. Nevertheless, the age of smoking initiation in Europe is decreasing [48] , and younger people are reaching for cigarettes. Among teenagers, e-cigarettes are particularly popular [47, 49] . In Poland, regular e-cigarette use is declared by every third (34%) student aged 15 to 19 [49] . Moreover, we can speculate that the group of physicians who declared they do not have contact with smoking patients in daily medical practice did not adequately address the patient's smoking status, so did not mention any smoking cessation activities.
The current study indicates significant differences in smoking cessation interventions for patients smoking cigarettes compared to those using e-cigarettes. Two thirds of physicians regularly asked patients about cigarette smoking but only one-fifth (21.1%) of physicians regularly asked patients about e-cigarette use. Most of the physicians noted information about cigarette smoking in patients' health records, wherein the information about e-cigarette was often missing. A systematic review of 35 papers on self-reported smoking cessation counseling by primary care physicians revealed that an average of 65% (range: 7-100%) of physicians assessed smoking status of their patients [50] , which is comparable to the results of our study. The analysis of more than five years of electronic health records in Minneapolis (MN, US) demonstrated increasing documentation of e-cigarette use, however those notes were occasional and unstructured [51] . Introduction of electronic health records may increase the proportion of patients with recorded smoking status [52] . According to the National Tobacco Control Act in Poland, e-cigarettes are considered equivalent to conventional tobacco cigarettes [25] . The legal status of e-cigarettes may suggest that the use of e-cigarettes should be treated by physicians in the same way as cigarette smoking. However, national smoking cessation guidelines do not include e-cigarettes and the manner of addressing patients using e-cigarettes is not determined [26] . The highest proportion of physicians who asked about e-cigarette use was observed among specialists and doctors with the highest years of professional experience. We can hypothesize that the frequency of asking the patient about e-cigarette use was determined by the physician's opinion, experience, and perception of e-cigarettes and their potential health effects.
It is estimated that approximately 70% of smokers declare willingness to quit smoking [53] . However, studies performed in the US and Europe show that most smokers do not receive advice to quit smoking when visiting their physicians [30, 54] . Moreover, most physicians do not arrange follow-up visits or assist patients with a cessation plan [27, 55] . Similarly, our study finds that advising patients to quit smoking was not common behavior among the participating physicians. Minimal intervention on smoking cessation was regularly offered to smoking patients by 37.6% of physicians and 5% proposed referral to smoking cessation clinics. Never-smokers and physicians trained in nonsurgical specialties most actively offered smoking cessation interventions to smokers. Tobacco control authorities emphasize that tobacco dependence should be recognized as a lethal noncommunicable disease and be treated as a form of drug addiction [56, 57] . However, in this study, physicians declared moderate knowledge of smoking cessation methods. Limited knowledge and skills regarding smoking cessation are the main reasons for physicians' limited involvement with tobacco control efforts in European countries [27] . To increase physician engagement in tobacco control, there is need to develop training programs on evidence-based smoking cessation treatments. Moreover, there is need to develop tobacco control activities tailored to the needs of different population groups [58, 59] .
Smoking cessation courses should be considered a mandatory part of postgraduate medical education for physicians and allied healthcare professionals.
This study has several limitations. First, it involved a small, select group of physicians attending courses at the School of Public Health, the Centre of Postgraduate Medical Education in Warsaw, Poland. The course is mandatory for all physicians undergoing specialty training in Poland and our voluntary study participants represented different regions and healthcare institutions from all over Poland. Second, smoking cessation interventions were assessed based on self-declared responses to the prepared questions. We are not able to verify whether the frequency of smoking cessation activities declared by doctors is reflected in the patients' medical records. However, participants represented different medical units and the lack of a national electronic medical records system makes verification of patients' smoking status almost impossible. Third, our study group included physicians from 52 different specialties, but more study is needed to assess the smoking cessation interventions in particular groups of medical specialists, especially general practitioners.
Conclusions
Among physicians in Poland, smoking cessation intervention was not common practice and most smoking cessation behaviors were limited to identification of smokers. There were differences in the tobacco cessation interventions offered to cigarette smokers and e-cigarette users. Tobacco cessation activities conducted by doctors focused mainly on tobacco use, with omission of e-cigarettes use. Physicians' behaviors toward smoking cessation and vaping cessation interventions depended on the physicians' smoking status and self-declared knowledge about smoking cessation methods. Education and training on smoking cessation and vaping cessation methods are needed to increase physicians' involvement in tobacco control activities. 
